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Abstract: 

Drought is a major abiotic stress that causes a reduction in 

plant growth and yields of agricultural crops. Naturally, Plants 

differ in their susceptibility to drought adaptation and tolerance and 

research confirmed that many genes and transcription factors are 

involved in the response to water deficit. I tested Arabidopsis 

OSM1 (for osmotic stress-sensitive mutant 1) (At1g28490) gene- 

which is similar to SYP61 (SYNTAXIN OF PLANTS 61) -under 

drought stress for the first time in plants grown on soil. The 

investigations included wild type plants and osm 1 mutant line 

(SALK_107167) subjected to drought. The sequence analysis 

showed that the T-DNA in this mutant is inserted in the promoter 

and in the correct site as reported by the database but showed 

smaller product size than the expected confirming missing of 86 

bases at the left border of the T-DNA. Genotyping investigations 

showed that the lines segregated out according to the mendelian 

bases. The mutant plants were significantly more sensitive to 

wilting when grown with limited soil moisture compared to wild-

type plants but plant survival was not affected. These results 

indicate that this gene may be involved in drought stress response 

and wider experimentation is needed to include transcript 

accumulations under such kind of stress in parallel with the use of 

a mutant that carries a T-DNA within the gene. .  

Keywords: OSM1, SYP61, T-DNA, drought stress, mutant line, 

Arabidopsis. 
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Introduction: 

Drought is a major abiotic stress that causes crop loss all 

over the globe and results in reducing yields. This stress is likely to 

become more severe with the increase of global climate change [3, 

19] and the development of crop plants better adapted to water-

limited environments is a priority for sustainable agriculture. 
 

The availability of water is the most significant limiting 

factor which affects growth and productivity of plant crops; and the 

distribution of plant species [21,22, 27]. Plants differ in their 

susceptibility to drought and the difference has been referred to the 

gene expression and genomic content between species [5]. 

Generally, water stress causes various physiological and 

biochemical responses  in plants. When a plant or cell is exposed to 

dehydration, it loses water and a reduction in turgor pressure takes 

place. Under these circumstances, plants accumulate abscisic acid 

(ABA) which has control on many adaptive responses. As stress 

continues to develop, ABA increases, leading to earlier stomatal 

closure and a decrease in photosynthesis. With additional stress, 

respiration decreases and proline, an amino acid, increases. 

The dissection of moderate drought (MDr) stress responses 

using a time-course analysis of biochemical, physiological, and 

molecular processes revealed early accumulation of ABA and 

induction of associated signalling genes, conformable with a 

decrease in stomatal conductance as an early avoidance response to 

drought stress. This process is accompanied by a peak in the 

expression of expansin genes involved in cell wall expansion 

leading to cell wall adjustment; a process toward drought stress 

acclimation [9, 10]. Also, it is confirmed in Arabidopsis thaliana 

guard cells that members of the AtVAMP71 complex (a member of 

SNARE family) play an important role in the proper reactive 

oxygen species (ROS) localization, regulating stomatal closure 

after ABA treatment [10]. The syntaxins family of soluble N-

ethylmaleimide sensitive factor adaptor protein receptors 

(SNAREs) are a large group of proteins which have a function in 
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the fusion of transport vesicles to target membranes in eukaryotes 

[25, 29]. The OSM1 gene which is related most closely to 

mammalian syntaxins 6 and 10 (members of SNARE), was 

implicated in osmotic stress tolerance [30]. It is also involved in 

the stomatal response regulated by ABA [11].  

In general, many genes have been tested for their function 

under different abiotic stresses and found to be upregulated upon 

exposing to one or more of the abiotic stresses. Related to my 

work, OSM1/SYP61 (Syntaxin of Plants 61) gene (which is related 

most closely to mammalian syntaxins 6 and 10 (members of 

SNARE), was found to have a role in response to osmotic stress 

and in the ABA regulation of stomatal responses [30] using a 

mutant whose T-DNA is in the coding region, and in response to 

cold stress [8] upon using a mutant carrying a T-DNA in the 

promoter. However, it has been found that the T-DNA being 

inserted in the promoter of OSM1 gene has led to higher gene 

expression in the mutant with better plant survival compared to the 

wild type plants [8]. These results are the outcome of two different 

experiments using two different mutants for this gene and they 

confirm the involvement of this gene in different abiotic stresses in 

Arabidopsis. 

Studying abiotic stresses in Arabidopsis opens the way to 

modify genetically plant crops to gain tolerance against these 

reverse environmental conditions. A small weedy dicotyledonous 

plant, Arabidopsis thaliana has been used as a model to investigate 

and control stress in plants. Although Arabidopsis is not an 

economically important plant, it has become the focus of intensive 

genetic, physiological, biochemical, and molecular studies for 

many years. It is a member of the brassicaceae which includes 

many of the economic plant crops such as cabbage, broccoli, 

canola, turnip and radish. Arabidopsis as a model plant has many 

advantages for molecular and genetic studies. It has short life 

cycle, large number of progenies, and relatively small manipulable 

genome, whose sequence is now available, that can be manipulated 
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through genetic engineering more easily and rapidly than any other 

plant genome [31]. 

The T-DNA mutagenesis has become a very crucial strategy 

in molecular and biotechnological studies. The insertional 

mutagenesis techniques including transposone- and T-DNA 

mutagenesis, are key resources for systematic identification of 

gene function in Arabidopsis [1, 23]. So, it is a way to disrupt gene 

function by integrating a foreign DNA into the host sequence 

providing knockout mutants and also may lead to gene 

upregulation when it is inserted in the promoter [12]. 

The segregation analysis of the Arabidopsis insertional 

mutants indicates that, usually, there are more than one insertion in 

a line and inserting a T-DNA into a gene can lead to loss or gain of 

function [24]. The use of T-DNA as insertinoal mutagen has 

advantages. The advantage of T-DNA over classical mutagens is 

that the Arabidopsis sequences flanking the insertion site can be 

isolated easily. This simplifies the identification of genes 

corresponding to interesting mutants. The T-DNA is physically and 

chemically stable for many generations. Also, the sequence which 

flanks the insertion site can be easily isolated which makes the 

identification of the gene of interest so simple [24]. 

In this experiment, a T-DNAosm1mutant (SALK_107167) 

line of OSM1 gene in Arabidopsis thaliana was used under 

drought conditions comparing to the un-mutagenized plants. This 

experiment was designed to include two lines (homozygous and 

wild type) with five replicates with each replicate including three 

plants to be tested under water deficiency in soil. 
 

Materials And Methods: 

Growing Arabidopsis plants:     

The experiments were conducted in controlled growth and 

cold rooms in the Horticulture Department, Faculty of Agriculture, 

University of Tripoli. Plants of Arabidopsis thaliana homozygous 

and wild type lines of OSM1 gene (At1g28490) were grown in 

separate pots. T5 seeds, provided by Nottingham Arabidopsis Stock 
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Centre (NASC) ((http://arabidopsis.info/), were used for this study. 

Seeds of the Salk line (SALK _107167) of OSM1were sown on 

peat moss produced by Floragard Company.  After sowing, pots 

were covered with cling film and put in a cold room (±4ºC and 

continuous light) for 4-5 days. Pots were, then, transferred to a 

normal conditioned growth room with 16-22ºC. Short-day 

conditions (10hrs day - 14hrs night) were provided for vegetation, 

with light density about 170 µmol mˉ² sˉ¹ (400-700nm), and 50-

75% relative humidity. Generally, plants used for this study were 

grown for a period recognized between stages 3-6 according to 

Boyes et al. [3]. 

Performing drought stresses: 

After regular irrigation, water was withheld for 5 days then 

plants were watered again and then plants were exposed to drought 

stress for 22 days. The plant survival was recorded after 3 and 11 

days from breaking drought stress. Images were taken before and 

after carrying out drought stress.  

DNA isolation: 

Genomic DNA of leaf samples was isolated (100-200mg 

leaf powder) using modified Edwards’ method [7]. Leaf samples 

were collected and put in autoclaved Eppendorf tubes and put 

immediately in liquid nitrogen and then  kept in a -20°C freezer for 

later use. Autoclaved mortars and pestles were used to grind leaf 

samples using small amount of liquid nitrogen twice to collect fine 

powder. The collected leaf powder was put in new autoclaved 

micro centrifuge tubes and 400 µl of Edward buffer (200mM Tris-

Cl pH 7.5, 250 mMNaCl, 250 MM EDTA pH 8.0, 0.5% w/v SDS) 

was added. Then, mixtures were vortexed for 5-10 seconds and left 

for 2 minutes at room temperature. The mixture was centrifuged at 

maximum speed (13000 rpm) for 1 minute using (Hettich 

MIKROLITER) centrifuge. Supernatant (upper phase) (300 µl) 

was transferred to new micro centrifuge tubes and 300µl 

isopropanol (#I9516/I90764, Sigma Aldrich) was added. Gentle 

mixing was done and samples were left at room temperature for 2 

minutes for well mixing. Samples were centrifuged at 12000 rpm 

http://arabidopsis.info/
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speed for 5 minutes using refrigerated micro centrifuge (5415, 

Eppendorf). The supernatant was removed, and DNA precipitated 

as pellets which were seen at the bottom of tubes. After the 

collection of DNA, samples were air dried for 2-4 minutes to clear 

off the isopropanol. To dissolve the DNA, pellets were re-

suspended in 100µl dH2O and stored at -20ºC for later use for PCR 

amplification. 
 

DNA quantification: 

All DNA samples for PCR were quantified using a 

UNICAM UV2 UV/Vis spectrometer and the absorbance at certain 

wave length (260, 280, and 320nm) was measured. 2 µl of DNA 

were added to 498µl of DEPC-treated water (0.5ml of 

diethylpyrocarbonate added to 1000ml deionized water) and also 

DEPC-treated water was used as a blank. The absorbance was 

measured for the amount of the nucleic acid for total volume 500µl 

after transferring the solution to a quartz cuvette for reading the 

absorbance. The nucleic acid ratio was measured and was found to 

range between 1.7 and 2.0.  
 

PCR reaction: 

For amplifying target DNA sequence, PCR reactions were 

performed using a thermo cycler (Px2 Thermal cycler, Thermo 

Electron Corporation) PCR machine. A certain PCR program was 

used to run the reactions using Taq DNA kit (#BIO21070, 

BiolineLbs Ltd) which included; 10 x buffer, MgCl2, dNTP, and 

TAQ polymerase. Forward and reverse primers were diluted 10 

times and used after preparing the primers stock solutions using 

DEPC water to obtain 10 pmol/µl. All solutions and template 

genomic DNA were thawed and vortexed gently and centrifuged 

briefly before preparing the master mix. The master mix was 

prepared with 10% extra amount to ensure the required volume of 

each reaction. The master mix was prepared from NH4 buffer, 

MgCl2, dNTP, specific primers, and Bio Taq DNA polymerase. 

Certain volume of the master mix was pipetted into each 0.2ml 

PCR thermal tube and then, dH2O and DNA were added. The total 
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volume of each PCR reaction was 20µl and reactions were run 

according to a specific PCR program and then, PCR products were 

stored in a -20ºC deep freezer for later use. 
 

Agarose gel electrophoresis for DNA: 

Many equipments and chemicals were used for running gel 

electrophoresis. These include an electrophoresis chamber and 

power supply (Pharmacia GNA 200), gel casting trays with 

different sizes, well combs, electrophoresis Tris Borate EDTA 

buffer (TBE buffer # T4415, Sigma Aldrich), Ethidium bromide 

(EB) (for visualization),  agarose (#300-300, Biogene), 5x DNA 

loading buffer ‘blue dye’(#BIO37045, Bioline labs Ltd), 

Hyperladder IV quantitative (#BIO33029,BIioline), and gel 

documentation chamber (BIORAD).TBE buffer was added to Hi-

pure Low EEO agarose powder (1%) and boiled until the agarose 

completely melted. This solution was allowed to cool down to (45-

55°C) at room temperature and 10mg/ml ethidium bromide was 

added and the solution was mixed by swirling and poured into a 

taped casting tray (gel former) containing plastic well combs and 

allowed to solidify at room temperature. After proper 

solidification, tapes and combs were removed carefully and 1µg 

DNA (5-10µl) mixed with the loading buffer (1µl) was loaded (dry 

loading) into gel wells. Gel tray was then placed into the gel 

electrophoresis tank which was filled with electrolyte solution 

(TBE buffer) up to the level of the gel and covered with the lid. 

Gel electrophoresis was allowed to run in a fume cupboard after 

placing power leads in the apparatus and a potential difference of 

80-90 voltage was applied. The gel was left to run in a fume 

cupboard for 1:30-2 hours until DNA migrated to a proper distance 

and DNA fragments got stained with ethidium bromide (EB) and 

then, visualized by UV tranilluminator using gel documentation 

chamber attached to a computer immediately after running the gel 

before DNA diffuses within the gel according to Bowen [2]. The 

quality of the DNA was assessed by observing a clear single 

illuminated band and smearing was considered sample degradation.  
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Purification of DNA PCR products: 

For PCR products purification, a QIAquick PCR 

purification kit (50) (#28104) was ordered from Qiagene and used 

according to the instructions stated. A volume of 250 µl of PB 

buffer was mixed with 50µl of PCR product sample in an 

eppendorf tube. The mixture was poured into QIAquick spin 

column and centrifuged for 60s. The collected solutions were 

discarded and tubes were washed with 375µl PE buffer and 

centrifuged again for 60s. The collected liquid was discarded and 

centrifugation was done for 1 minute to remove any ethanol 

residues. The spin column was placed into autoclaved eppendorf 

tube and centrifuged for 1 minute, after adding 25 and then 15µl of 

dH2O, to collect DNA bound to the column. Finally, the collected 

solution was transferred to a clean eppendorf tube and stored in a -

20°C freezer for further use for DNA sequencing using 3x diluted 

primers for the target gene [32]. 
 

Sequencing PCR products and DNA alignment: 

The purified PCR products of DNA were sent for 

sequencing along with diluted primers to the Institute for Research 

on Environment and Sustainability (IRES) sequencing services at 

Newcastle University,UK. The resulted sequences were aligned 

and compared with the known sequences from the database for the 

target gene using the following software and URLs: 

Clustalwhttp://www.ebi.ac.uk/Tools/clustalw2/index.html, 

[6,17]. 

BioEdithttp://www.mbio.ncsu.edu/bioedit/bioedit.html, 

[16]. 

Finch TV http://www.geospiza.com/Products/finchtv.shtml. 

 

Results And Disscussion:                    

Molecular analysis of osm1 mutant (SALK_107167):  

The T-DNA of osm1 (At1g28490) mutant appeared in the 

promoter region (upstream) of the gene on chromosome 1 

(F3M18.7) as shown in Figure 1. PCR was performed on the 

http://www.ebi.ac.uk/Tools/clustalw2/index.html
http://www.mbio.ncsu.edu/bioedit/bioedit.html
http://www.geospiza.com/Products/finchtv.shtml
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genomic DNA to identify wild type, heterozygous, and 

homozygous lines using specific primers. Amplifying the DNA 

from homozygous lines indicated that the insert is in the correct 

site as reported by the database and showed smaller product size 

than the expected. Sequence results confirmed that 86 bases were 

deleted at the left border of the T-DNA (Figures 2,4). This explains 

the small product size resulting from the amplification of the 

junction of OSM1::T-DNA using forward(F2)[3' 

CAACCCTATCTCGGGCTATTC 5'] and reverse (R)[5' 

ATTGGGCTCTGTGGTCTCTT 3']  primers comparing to the 

expected one (Data not shown). Similar results were collected by 

Zhu et al. in Ref. [29] when they found slightly smaller product 

size in the mutant. Using F2R primer pairs with wild type lines did 

not yield products (Figure 2). In contrast, the appropriate product 

size 367bp was confirmed from the genomic DNA template of wild 

type using forward (F1) [3' AGATTTCCGGTGCACAGAAG 5'] 

and reverse (R)[5' ATTGGGCTCT GTGGTCTCTT 3'] primers 

(Figures 2,5).To confirm the lack of insert in the wild plants, 

forward (F) [5' TTGCTTTGAAGACGTGGTTG 3'] and reverse 

(R) [3' CAGCAGGTCTCATCAAGACG 5'] primer pair was used 

to amplify 665bp of T-DNA only. All tested wild type lines did not 

show any band (Figure 3) indicating the absence of T-DNA at least 

from the OSM1 gene and in the nearest region of the genome. 
OSM1 (At1g28490, SALK_107167, N607167) 

 
 

Figure 1: An AtOSM1 gene model diagram showing different regions and the 

site of the forward and the reverse primers amplifying either the host sequence 

of the target genes (for the wild type) and the host sequence with T-DNA (for 

the mutant); upstream sequence (light green), downstream (dark green), T-

DNA (yellow), exons (red), introns (green angled lines), un-translated region 

(empty boxes), F (forward primer), and R (reverse primer). Modified from 

(http://arabidopsis.info/). 

2.13.kb Forward strand 

F1 F2 R  

3 

` 

5` 

5` 

3` 

http://arabidopsis.info/
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Figure 2: A Sample of identifying OSM1 genotype using specific primers F1R for the 

wild type and F2R for the insert, (*) wild type, (¤) homozygous, and (Ө) heterozygous. 

The marker (M) used is 1kb and each band indicates 100 bp.Negative control = no 

DNA (-). 

 

 

 

 

Figure 3: A gel electrophoresis sample of PCR using FR primers to amplify only the T-

DNA in OSM1 wild type lines (*). A Heterozygous line (¤) was used as a positive 

control, and negative control = no DNA (-). 

 
 

The ability of Agrobacterium to transfer a DNA fragment to 

a plant cell provides a powerful tool for plant biotechnology. 

Transfered DNA (T-DNA) insertion within a plant genome has 

been confirmed to be a very effective way in studying gene 

function and regulation. Also, it can be used as a vector for the 

creation of transgenic plants. 

Using PCR technique, the mutant analysis was done 

regarding the location of the T-DNA of osm1mutant. For, osm1 

mutant, the T-DNA was found to inserted in the promoter within a 

distance of 702 from the predicted translation start (ATG). This 

 M    -       ¤     *      Ө     ¤      ¤      *     *     *      ¤    ¤     ¤     Ө  ӨӨӨ 

367b 

361b F2R 

F1R 

M      -        ¤      *        *       *      *       *       *       *       *                 M 

665b 
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result seems to be confirm the results of Sessions et al. in Ref.[26] 

which indicate the preference of T-DNA to be usually integrated 

outside the transcription regions. The exact site of the insertion can 

be of a distance from the expected one due to the overlapping reads 

of two or more sequences in the T-DNA lines or may be for other 

reasons [28]. 

 

 
 

Figure 4: Sequence alignment of osm1 homozygous shows the junction between the 

OSM1 gene and the T-DNA using F2R primers. Upper strand is the PCR product 

sequence (P). Lower strand is the published sequence in the database for the gene and 

the T-DNA (GT). The orange closed arrow indicates the correct left border of the insert 

and the gray closed arrow indicates the left border reported by the database. Sequence 

mismatch in the middle (----) indicates the missing part of the T-DNA. 
 

Upon inserting T-DNA in plant’s genome, a small deletion 

can occur whether in the plant genome or at the T-DNA termini 

[12, 15, 30]. For osm1mutant line tested in this research, a part of 

the T-DNA insertion was found to be deleted. Krysan et al. [11], 

Gheysen et al. [14], Mayerhofer et al. [19] and Zhu et al. [29] 

reported small deletion of the T-DNA at the left and the right 

borders. This usually happens during T-DNA 

integration.Generally, from 0-60bp has been said to be removed at 
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the left border of the T-DNA junction with the host sequence [12]. 

Since our investigation confirmed losing of 86bp, presumably, the 

sequence degradation during the integration process seems to be 

the reason for the nucleotides deletion[12]. 

 
 

 

 

Figure 5: Sequence alignment of OSM1 wild type showing the amplified fragment of 

OSM1 gene using F1R primers. Upper strand is the PCR product sequence (P), and the 

lower strand is the OSM1 gene sequence published in the database (G). 
 

In general, the majority of the mutants (88%) segregate in a 

Mendelian manner for the mutant phenotype and the segregation 

process may depend on the progeny and the number of inserts [13, 

14]. When transformants contain one or two inserts, they usually 

show a clear Mendelian pattern of segregation. In case of more 

than four inserts the segregation process may differ as measured by 

the response to KanR,Kan
S
 and GUS

+ 
[14]. The reason for this 

could be explained by the deletion that occurs due to 

rearrangements during T-DNA integration [33] or due to the 

inactivation of foreign genes by methylation [18].  
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Upon genotyping selected population of OSM1, the 

segregation process seemed to be happening according to the 

Mendelian manner (1:2:1. Out of forty T4 generation plants grown, 

10 were wild type, 21 were heterozygous, and 9 were homozygous 

(Table 1). Chi-square analysis showed no significant difference 

from Mendelian ratio in OSM1 genotype proportion. This pattern 

of segregation agrees with Feldmann’s results in Ref. [12] who 

confirmed the normal and in addition to the exceptional phenotype 

ratio of T3 generations.  
 

Table 1: A Chi-square(X
2
) test for OSM1 genotype segregation;  

wild type (Wt), heterozygous (Het), and homozygous (Hom). 

 

Type population proportion Expected Observed df X
2
 P-

value 

Wt  

40 

0.25 10 10  

2 

 

0.15 

 

0.928 Het 0.50 20 21 

Hom 0.25 10 9 

 

Drought tolerance: 

 

Wilting symptoms and plant survival:  
 

After exposing the plants to drought stress for 16 days, 

wilting symptoms appeared clearly on plants from both lines but 

homozygous plants were more sensitive to wilting than the wild 

type (Figure 6) and significant differences appeared between the 

two genotypes (Figure 7).Plant survival was taken after 11 days 

from plants recovering from drought stress. Both lines, 

homozygous and wild type plants showed no significant 

differences (Figure 8) but there was an indication of having better 

survival with the wild type plants. In a previous experiment on the 

response of this mutant to salt stress, osm1 plants showed better 

survival than wild type plants even though there was a reduction in 

gene expression of OSM1 gene in the mutant comparing to the 

wild type plants. As salinity can lead to water deficit conditions 
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and affect plant water relations as a result of osmotic stress [5], I 

believe that the mutant plants under drought stress responded as if 

they were salt stressed. Together, our results demonstrate an 

important role of OSM1/SYP61 in osmotic stress tolerance which 

has a relation with the plant hormone ABA which plays a role in 

the regulation of stomatal responses in plants [30]. As my 

experiment was based on using a mutant carrying a T-DNA outside 

the coding region, a clear result would be collected upon using a 

mutant that carries  T-DNA inside the gene where it interrupts the 

gene expression and prevents the  formation of the specific protein.  

 

.   
 

 

 

Figure 6. The wilting symptoms on homozygous and wild type plants of OSM1 

gene after 16 days of exposure to drought stress. The mutant plants appeared 

more wilted than the wild type plants as statistically analysed (see figure 5). 
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Figure 7: The effect of drought stress on wilting symptoms of homozygous (H) 

mutant and wild type (W) plants of OSM1 gene after 16 days of exposing to 

drought. One-way ANOVA analysis using Minitab 16 indicating significance 

between the two lines (P-values= 0.05). 
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Figure 8: The effect of drought stress for 18 days on survival average of 

homozygous (H) mutant and wild type (W) plants of OSM1 gene after 11 days 

from recovering. One-way ANOVA analysis using Minitab 16 indicating no 

significance between the two lines (P-values = 0.098). 
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 تحت في نبات الارابيدوبسيس SYP61/OSM1دراسة الجين
 إجهاد الجفاف 

 
 

 *2أبوبكر علي الحاج                                                                                
 

: لصخستالم  
لى تدهور إة التي تؤدي يسئية الر ئية اللاحيائجهادات البييعتبر الجفاف من الإ

تختلف النباتات طبيعيا، في حساسيتها للتأقلم  .الزراعيةنتاجية للمحاصيل الإالنمو 
في ا ن عدة جينات وعوامل نسخ تلعب دور أبحاث كدت الأأو ، للجفاف ودرجة تحملها له

 OSM1 في هذه الدراسة تم اختيار الجين. استجابة النباتات لظروف نقص الماء
(At1g28490) -  والذي يشبه الجين-SYP61 ول مرة تحت ظروف لدراسته لأ

 osm1اشتمل البحث على دراسة نباتات الطفرة . الجفاف للنباتات النامية في التربة
(SALK_107167 )كدت نتائج التعاقب أ. مقارنة بالنباتات العادية المعرضة للجفاف

واقع في منطقة البروموتر للجين وهو الموقع  T-DNA لن اأالقاعدي لنباتات الطفرة 
كان مفقودا  اقاعدي ازوج 68بطول  نه جزءأغير  ،في قاعدة البياناتد دالصحيح المح

ن عملية الانعزال لنباتات أبينت نتائج تحديد النمط الوراثي . يسر منهطرف الأعند ال
ن أوضحت نتائج النمط الظاهري أ. الطفرة كانت وفق قواعد مندل للانعزال الوراثي

غير  ،ض الذبول مقارنة بالنباتات العاديةعراأكثر حساسية لظهور أنباتات الطفرة كانت 
ن له و قد تك OSM1ن الجين أهذه النتائج تدل على . ن معدل البقاء لم يتأثر معنوياأ

وهناك حاجة لدراسة مستوى  ،علاقة باستجابة نباتات الارابيدوبسيس لظروف نقص الماء
في منطقة  T-DNAتحمل  التعبير الجيني له تحت هذه الظروف مع استخدام طفرة

 .الجين
                                                           

 طرابلسجامعة  -كلية الزراعة -قسم البستنة* 
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